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J 71) We, THE PROCTER & GAMBLE COMPANY, a Company oreanised 
er the laws of the State of Ohio, United States of America, of 301 East Sixth 
Street, Ononnati, Ohio 45202, United States of Amfirica> do hereby dedare the 
invention, for which we pray that a patent may be granted to us, and the mcdiod by 
which It IS to be perfonned, to be particularly described in and by the foJlowine 
statement: — ^ 

This invention relates to granular built laundry detergent compositiDos wbidi 
provide smiultaneous laundering and softmng of teaailcs during conventional fabric 
laundermg operations. Such compositions employ a combination of non-soap symhetic 
detergOTt compounds, organic o«r inorganic deteigpnt builders and particular smecd.te 
day conqMwnds having particular cation exchange diaracteristics. 

Various days materials have been used in many different types of deteraent 
systems for widdy differmg punposes. Qays, for example, have beoj disdosed for use 
f (Schwartz and Perry, Surface Active Agents, Inleiscience Publishers, 

iDCi, 1949, pp. 232 and 299); as water-softeners (British Patent 461, 221): as anti- 
^king agents (U.S. Patents 2,625,513 and 2,770,600); as suspending agraits (U.S. 
Patents 2,594,257,. 2,594,258 and 2,92Q,045); and as fiUers (U.sTpatent |708,185). 

It IS also wdl known that some day materials can be deposited on fabrics to 
mi^ort s^tening and antistatic properties thereto. Such day deposkiotii, is geneially 
reahzed contacting fabrics to be so treated with aqueous day suspensions (See. 
for exanq)le, U.S. Patents 3,033,699 and 3,594,221). 

Attanpts, however, to incorporate day materials into bidlt detergent systems for 
the purpose of prwiding simultaneous fabric laundering and softening have not been 
ratody sucresshd. Conventional detergent builders tend to retard or inhibit the 
tender^ of day materials to deposit oo fabric surfaces, sudi deposition being necessary 
to realize the desired fabric softening results. Furthermore, to provide the requisite 
jmatorm d(josition of clay material onto fabrics being laundered, tire day nmterial must 
be thoroughly and qufckly diq)ersed timnighout the fabric laundering solution dmxK 
the relatively brief wa^ cyde. 

Swne of these difficulties of providing tiirough-the-wash day saftening have been 
resolved by using cwiventional fabric softening agents such as isostearic add or poiy- 
amme or polyquatemary amuisiiium compounds in combination with day in bidlc 
dei^ent formulations (See U.S. Patents 3,594,212 and 3,625,905). The di^JersabiHty 
problem can be aUeviated somewhat by adding to laundering solutions built liqu^ 
d«ergpnt compositions whoeki day is su^ded and tfiereforc more easUy dimrsed 
(See U.S. Patent 2,920,045). However, such liquid heavy-duty built laundry com- 
positions do not provide the convenaenoe associated with granular laundry products. 

Accwdingly, it is an objea of the present invention to provide granular built 
^undry detergent compositions whidi can yxdd sunultaneous fabric l^nderins and 
fabric softening. ^* 

It has surprisingly been discovered that by using paiticular types of day havmg 
particular cation exchange characteristics, diese objectives -can be realized and biS 
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granular fabric laundering and softening compositions can be obtained which are unex- 
pectedly superior to similar compositions known to the prior arc 

The present invention provides granular built laimdry detergent composttiosss 
comprismg: (a) from 2% to 30% by weigjit of a non-soap synthetic detergent cxwn- 
pound selected from anionic synthetic detergents, amphdytic synthetic detergents, 
zwitterionic synthetic dttergents and mixmres thereof; (b) from 10% to 60% by 
weight of one or more organic and/or inorganic detergent builder salts; and (c) frt«tt 
1% to 50%, by weight of a fabric-softening agent Aat is an expandable throe layer 
smectite-type day having an ion exchange capacity of at least 50 meq/lOOg, such: 
compositions providing a solution pH frran 7 to 12 when dissolved in water at at 
concentration of 0.12% by weight The present invention also provides a process for 
concurreniiy cleansing and softening fabrics cdn^sing contacting said fabrics with 
an effective amount (e.g., from 0.02% to 2% by weight) of a laumlry detergpnt com- 
position as described above, for essmgiLe by laiuidering said i^brics in an aqueous 
laimdiy bath containing the said camposhion. 

Compositions of this inventira comprise three essential componeais---s5rathetic noo- 
soap detergent, builder salt azKi day. Each component is described in detail as follows:. 

Synthetic Detergent 

^ From 2%, to 30%, by weight, preferably from 5%o to 20% by wei^ of die com- 
petitions of die mvention comprise a non-soap synthetic detergent selected frxjm 
anionic synthetic detergents, amj^oJytic synthetic detergents, zwitterionic syndietic 
detegrate and mixtures thereof. This component of die composition is preferably 
constitiitBd by one or more anionic symhetic detergents* Examples of syndietic dcter- 
^nts of riiese types are described as follows: ^ y 

Anionic Detergents. 

Amonic synthetic detergents include water-scduble salts, particularly die alkali 
metal salts, of organic sulphuric rcacdon products having in their molecular structure 
an aJkyl group containing from 8 to^22 carbon atoms and a moiety selected from 
suiiAiomc acid and sulphuric add ester moieties. (Included m die term aJkyl is die alkyi 
portion of acyi moieties.) Examples of diis group of synthetic detet^ts which form 
a part of die preferred built detergent compositions of the present invention are: 
tile sodimn and potassium alkyl sulphates, especially diose obtained by sulphating die 
higher alcohrfs carbon atoms) produced by reducing die glycetides of 

tallow or coconut oil; sodium and potessium alkyl benzene sulphonates, in whidi die 
alkyl groiy contams from 9 to 20 carbon atwns in straight chain or branched-chaini 
configuration, for example diose of die type described in United. States Patents 
^mbers ^20,099 and 2,477^83 (espedaUy valuabJe are linear strairfrt chain alkyl 
benzene ^phonates in which die average of due alkyl gnmps is about 11.8 carboni 
atoms and oimmonly abbreviated as Cii.,LAS): sodium alkyi glyceryl edier sulphan- 
at^ especially diose ediers of higher alcohols derived from tallow and coconut oil- 
sodium coconut oil fatty add monoglyceride sulphonates and sulphates; sodiimi and 
potassium salts of suliAuric acid esters of die reaction prtxlua of one moie of a higher 
fatty alcolioi (for example taUow or coconut oil alcohols) and about 1 to 6 mo^of 
etiiylene omde; sodium and pctassinm salts of alkyl phenol ediylcno ooride edier sii- 
pfaates widi 1 to 10 units of ediyleneowde per molecide and in whidi die alkyl 
contam from 8.to 12 carbon atoms. 

Anionic phosphate surfactants are also useful in the present invention. These are 
smiace active materials hasdng substantial detergent capabflity in wtddi the smamc 
soiubiUzing group cormecnng hydrophobic moieties is an ocsy add of lAosphonB. The 
more cormion solubilizing groups, trf course, are --SOiH and SO JL Mrei phoo^faate 
esters sudi as (R— 0)2P02H and ROPOaHa in vMdi R represents an alfai^ini 
containmg from 8 to 20 cadx)n atoms are useful hereitt 

These j^iosiAate esters can be nwdili 
about 40 .^ylene oxide units, for example^ ediylene oxide units. The foimiilae for 
toese moamed piiosphate anionic detei^ts are 



1 ? 



0-M 



/ 



i;400,898 



in which R represents am alkyl group containing from about 8 to 20 carbon atoms, or 
an alkylphenyl group in wliich the alkyl group contains from- about 8 to 20 caiixmi 
atoms, and M represents a soluble cation sudi as hydrogen-, sodium, potassium, aom- 
monirnn or substituted ammonium; and in which n is an integer from 1 to 40. 

Another class of suitable anionic organic detergents particularly useful ini this 
invention indudes salts of 2-acylioxyaIkane-l-sul^Qnic adds. The salts hava the 
formula 



20 



CH^M 

wtere Ri is alkyl having from 9 to 23 carbon atoms (foiming with the two carbon 
10 atoms aa alkane group); Ra is alkyl having from 1 to 8 carbom atoms; and M is a 10 
water-^luble cation. 

The water-soluble catioin, M, in the hereinbefore described structural fomnda can 
be, foir example, an alkali m&al cation (for example sodiiun, potassium, Uthium), am- 
nunuum^ or subsdtuted-ammomum cation. Specific examples of substituted ammondum 
15 cations include: mediyi-, dimethyl-, and trimediyl- ammonimn cations and quaternary 15 
ammonhim cations sixdi as tetramethyl-ammonium and dimethyl piperidhiium cations 
and those derived from all^ainines such as ethyiamine, diediylanune!» triedxylanune and 
mixtures theieof. 

Specific examples of beta-acyloxy-alkane-l-sulphonates, or altemadvdy 2-acyloKy^ 
aJkane-l-suIphonates, useful herdn indtKle the sodium salt of 2-acetDxy-tridecane-l- 20 
sulphonic add; the potassium salt of 2-propioniyloxy-tetradecane-l-sulpho(Dic add; the 
^ lidiium salt of 2-butanoyloKy-tetradecane-l-sulphonac acid; the sodium salt of 2-penitaa«- 
oyioxy-peniadccane-l-suiphonic add; the sodium salt of 2-acctoKy-hexadecane^l- 
sulphonic add; the potassium salt of 2-octanoyloKytetradecan&-l-sulphonic add; the 
25 sodium salt of 2-acetoKy-heptadecane-l-sulphonic add; the liihaium salt of 2-acetOKy- 25 
octadecane-l-sulphonic add; the potassium salt of 2-acetoxy-nfOoadecanie-l-sulpfaionic 
acid; the sodium salt of 2-aoetoxy-uncosanB-l-sulphonic add; the sodium sak of 2- 
propianyloxy-docosane-l-sulphanic add; \hs isomers thereof. 

Preferred bcta-dfcylaxy-alkane-l-sulphanate salts herein are the alkali meaal salts 
30 of beta-acetoxy-alkane-l-sulphonic adds comspondmg to the above fonnula wfaeKdni 30 
Ri is an alkyl having from 12 to 16 caibon atoms; diese salts being p i ^e iic d because 
of their excellent deaning properties and ready availability. 

Typical examples of the above described beta-acetoxy alkane-sulphonates are 
described in the literature: Bdgium Patent 650^23 disdoses the prepaiation of 
35 certain 2-acyloxy alkanesulphondc adds. Similarly, U.S. Patents 2,094,451 (GuenAer 35 
et al) and 2,086,215 (DeGroote) disdose certain salts of beta-acetoxy alkanesulphonic 

Another preferred dass of anionic detergent compounds herein, both by virtue of 
superior deaning properties and low sensitivity to water hardness (CaH- + and Mg-|- + 
40 ions) are the alkylated a-sulyphocaiboxylates, containing from 10 to 23 carbon atoms 40 



and having the fdnnuia 
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wherein R is Cg to Qo M is a water-soluble cation as hereinbefore disdosed; 
preferably a sodium ion., jand R' is a Q— C4 alkyl, e.g., methyl, ediyl, propyl and 
45 butyl. These compounds are prepared by the esterification of o-sulphooated carboorylic 45 
adds, which ^e c o m m ercially available^ using standard tedmiqucs. Specific examples 
of die ^ylated o^i^ocagrboxylates prefened for use hodn include: 

Anunoniiun methyl-o-sulphopalmitatey 
Triethanolammonaum ethyl-ta-sulphosteairate, 
50 sodium methyl-<y-sulphopalmitate^ 5q 

sodium ethyl-«r-sulphopdmitate!» 
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sodium butyl-^-sulphostearate, 
potassium mediyl-a-suIpholaurat)e, 
litiiium methyl-a-sulpholaurate, 

as well as mixtures thereof. 

Apreferred class of anionic organic detergents arc *e fl-alkykocy alkane sulphon^ 
ates. These compomds have the following formula: ^ ^ t 

OR^H 
H H 
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where is a straight chain alkyl group having from 6 to 20 cailxm atoms, R2 is a 
lowCT alkyl group having from 1 (prcfeired) to 3 carbon atoms, and M is a water- 
10 soluble cation as hereinbefore described. 

Spedfic examples of jS-alkyloxy alkane suljAonates, or alternatively Z-alkyhoxy- 
alkane-l-sulphonates, having low hardness (calcium ion) sensitivity useful hcitan to 
provide superior cleaning levels under household washing cooditians indudc: 

potassium-jS-methoxydecanesulf^onate, 
15 sodium 2-meiiioxytridecanesuliAonate, 

potassium 2-etho(xytetradecylsulphonate, 

K)dium 2-isopropoxyhexadecylsulphonate, 

lidiium 2-t-butoxytetradecylailidioiiate, 

soditmi i^-methoxyoctadeqrlsidphonate, and 
20 ammonium j^-n-propoxydodei^lsulphoQate. 

Other synthetic anionic detergents useful herein ait alkyi edier sidphatea Tlicse 
n^als have die fonnula RO(QH,0)x SO3M wherem R is alkyl or alkenyi havinfi 
fiTMn 10 to 20 carbon atoms, x is from 1 to 30, and M is a water-soiuble cation as 
defined hercanbeforc. The aikyl ether sulj*atcs useful in the present invention are 

25 condensation products of ethylene oxide and monoltydric aloAob having from 10 1» 20 25 
catfecm atoms. Preferably, R has 12 to 18 carbon atoms. The aloAols can be derived 
from fats, for example, coconut oil or tallow, or can be synthetic Lauryl alcohol and 
straight diam alcohols derived from tallow arc prefeixed hereia. Such alcohols are 
r^cd with from 1 to 30, and especially 6, molar proportions of ediylene adde and 
me resultmg mixtuie of molecular species, havii^, far example, an aveiaffl of 6 moles 30 
of ethylene oxide per mole of alcohol, is suljAated and neutralized. 

Specmc examples of alkyl etfier sulphates of die present invention are: sodiumi 
cocomit alkyl ethylene glycol edicr sulphate;- Irdiium tallow alkyi trie&yieae riyx^i. 
ether sulphate; and sodium tallow alkyl hexao(^rediylenc sulphate. 

35 Preferred herein for reasons of excellent cleaning properties and ready availability 35 

are die alkali metal coconut- and taUow-alkyi oxyediylene edjer suljAates having an 
average of from 1 to 10 oxyethjdene moieties. The alkyi edier sulphates of die present 
mraition are known compounds and are described in U.S. Patent 3,332,876 to Walker. 
Additional examines of anionic non-soap synrthedc detergents which come witilin 

40 the terms of die present invention arc die reaction product of fatty acids esterijfied witfi 
iseduomc acid and neutralized widi sodium hydroxide where, for example, tiie fetty 
acicb arc derived Jrom coconut oQ; sodium or potassiuift salts of fatty add Bmxdes of 
^thyl taunde in which the fatty adds, for example, arc derived from coconut odL 
Other amonic symhctic detergents of diis variety arc set forth in Un&ed States 

45 Patents 2,486,921 ; 2,486,922; and 2,396,278. 

Additional examples of anionic, non^-soap, synthetic decergents;, which come widim 
the terms of die present invention, are die compounds which contain two aauMUc fimc- 
tional groups. These arc referred to as di-anionic detjergents. Suitable di-enionic deter- 
gcnte arc the disulphooates, disulphates, or mixtmcs diaeof which may be re pi gseatg d 

50 by thefoUowingfcmmilae: ^ 

R(SOs),Ma, R(SO0,Ms, R(SO,) (SO,)M„ 

wbm R is an acyclic aliphatic hydrocaibyl group haraig 15 to 20 carbon atoms and M 
IS a water-solubilizing cation, for exampic^ the to disodium l,2.alkyldisulphatEs, 
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Ci5 to C20 dipotassium l32-aIkyldisulphonatBs or disulphates, disodium l»9-h€xad6cyl 
disulphates, C15 to C20 disodium-l,2-alkyldisulpiionates, disodium l^P-stjeaiyldisulplMites 
and 6,10-octadecyldisulphate5. 

The aliphatic portion of the disulphates or disulphonates is generally substantially 
linear, thereby imparting desirable bio-degradable properties to the detergent com- 5 
pound. 

The water-soIubili2ing cations include the customaiy cations known m the determent 
art, i.e., the alkali metals, and the ammoniiun cations, as wdl as other metals in gix>up 
IIA, IIB, IIIA, IVA and IVB of the Periodic Table except for boron. The prefdrcd 
water-solubilizing cations are sodium or potassium. These dianiomc detergents aie 10 
more fully described m British Letters Patent 1,151392. 

Still otiher anionic synthetic detergents include the dass designated as sucdnamatesL 
This dass indudes such surface active agents as disodium N-octadecylsulphosucdna- 
mate: tetrasodium ( l,2-dicarboxyethyl)-N-octadecylsulpho-.succinamate; clkmyl ester 
15 ot sodium sulphosuccinic acid: dihexyl ester of sodium sulphosuccinic add: dioctyl estere 15 
of sodium sulphosuodnic add. 

Other suitable anionic detergents utilizable herein are olefin sulph<Hiates having 
from 12 to 24 carbon atoms. The term "olefin suljrfionates" is used herem to mean 
compounds that can be produced by the sulphonation of a-olefins by means of uncom- 
20 plered sulphur trioxide, followed by neutralization of the add reaction mixture in cooi- 20 
ditions such that any sultones whidi have been formed in the reaction are hydrolyzed 
to give the corresponding hydroxy-alkane-sulphonates. The sulphur trioxide can be 
liquid or gaseous, and is usually, but not necessarily, diluted by inert dilueotsi, far 
example by liquid SOs or dilarinated hydrocarbons, when used in die liquid fann, 
25 for example by air, nitrogen or gaseous SO2, when used in die ^secnis forat 25 
The «-olcfins from which the defin suljrfionates are derived arc moiKy-oiefizis 
having 12 to 24 carbon ajtoms, preferably 14 to 16 carbon atoms. Prcferably, they 
are straight chain olefins. Examples of suitable 1-olefins indude 1-dodeceoe: l-tecra- 
deoene: 1-hcxadecene: l-octadecene: 1-dcosene and l-tetiaoosene. 
^ , ^ addition to the true alkenc suiphonates and a propcxrtLOo of hydxo^-alkaae- 30 

sulphonatesf, the olefin suiphonates can contain minoi amounts of other matpr gaic sudt 
ffi alkenc disulphooatcs depending upon the reaction CMrf 

the nature of the starting olefins and impurities in the olefin stock and side rcacc&oas 

during the sulphonation process. 
35 A spedfic anionic detergent whidi has also been found excellenic for use in die 35 

present invention is described more fully in the U.S. Patent 3332,880 of PhiUlD F. 

Pflaumer and Adrian Kessler. 

Of all die above^escribai types of anionic surfactants, ptefcnred conmunds 

dude sodium bnear alkyl benzene sulphonate wherein the alkyl diain averages from 
w alwTit 10 to 18, more preferably about 12, carixm atoms 'm lengdi, sodium tallow aikyl 40 

sulphate, 2-acetoxy-.tridecane-l-suli4oiiac add; sodium mediyl-«^^ulphopalinitate; 

sodium P-medioxyoctadecylsulphonaiBBj sodhmi coconut alkyl ediylene glycol etfaer 

sulphonate; the sodium salt of the sulphuric add ester of the reaction product of oioe 

nsile^.talloiw alcohol and three moles of ed^leoe oxide; and mixtures thereof. 

45 Ampholytic Synthetic Detergents. .g. 

Ampholytic synthetic detergents can be broadly described as derivatives of aHphatic 
01- aliiaiattt: denvatives of hecerocydic secondary and tertiaiy amines in whidi the 
aiyhatic radical may be straight chain or brandied and whadn one of the aUphatic 
subsutucnis contams ftom about 8 to 18 carbon atoms and at least one contains an 
50 MaoQic watw^ubiiizing group, for eKam0e, caiboxy, sulphonate, sdphato.- Examples -t;a 
- of compounds falling witligi dus definition are: sodium 3-(dodecylamino)-pro(picmBl 
sodium 3-(dodccylan>ino) propane-l-sidphooate, sodium 2-(dodecylamino) ediyl 
aUphat^ sodmm 2-(dimediylaniinio)octadocanoate;, disodium 3-(N-carbaxymediyldo- 
degaaninoO disodium octadecylimihodiazetace, sodium 1- 

cart)opmcttiyl-2-undeqdimiaa^ and sodium N,N-bis(2.hydioicyediyl)-2^phai». 
3-dodeaaypropyIanmie. Sodium 3-(dodecylamino)propane-l-sulplw3(nate^^ pre^e^ 

• Ztoitteriomc Synthetic Detergents, 

^ Zwittexionic surfacttMs can be broadly described as derivatives of secoodaiy and 
tMHaiy amines, dmvatives of heterocyclic secondary and tertiary amines, or derivatives 

quatOTifliy ammonium, quaternary phosphonium or tertiary suljAomum oompoundsL 60 
llie cattomc atom m die quacemaiy compound can be part of a heteKxydic ring. In . 

- i!!?^'^^^^'^ at least one aliphatic group, straight diaus or biandieci, 
comammg from 3 to 18 caiboq atoms and ait least one aliphatic s)d)stitueat asxaamo^ 
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an anionic water-solubilizing group, for exampie^ caiboacy, sulphonatei sulphato, pbas- 
I^to, or pbos^iono. Examples of various dasses of zwittieriomc surfactants operable 
herdn are described as follows: 

1. Compoimds conesponding to the general focnnila 

wherein R] is alkyl, alkenyl or a hydroocyalkyl contaimng from 8 to 18 caxboa aitoms aal 
canftaioing if desired up to about 10 ethylene oxfde mokdes and/or a glyceryl 
moiety, Yi is mtrogoi, phosphorus oir sulphur, Ra is alkyl or mooohydioxyalk)! coi»- 
taining 1 to 3 carbon atoms'; x is 1 when Yi is S, 2 when Yi is N or P; Rg is alkyleoe 
10 or hydroxyalkylene containing from 1 to 5 carbon atoms; and Z is a car^^ 10 
sulphate, phofipfaate or pbosphonate group. 

Examples of diis class of zwictEriooic surfactants include: 3-(N;,N-dimedi:yl-N- 
hcxadecylammonio)-p!ropane-l-suliAonatei 3-(N3NHdiniedqrl-N«hcKadecyIanm3ooiio)-2- 
hydroxypropane • 1 - sulphonate; 2 - (N,N - dimediyl - N - dodecyiammoano acetaie; 
15 3 - (N^ • dimethyl - N - dodecylanmionio) propionaite; 2 • (N^ - dimethyl - N- 15 
octadecylammanio)ediane - 1 - sulphate; 3 - (P j> - dimethyl . P - dodecylphosphooia)- 
propane - 1 - sulphonate; 2 - (S - methyl - S - tetra - hexadecylsulphoDio) ethane - 1- 
sulphonate; 3 - (S - methyl - S - dodecylsulph<mio)propionate; 4 - (S - methyl - S- 
tetra - decylsiilphooio)butyrate; 3 - (N,N - dimediyl - N - 4 . dodecenylammonio)- 
propane - 1 - sulphonate; 3 - (N>N - dimethyl . N - 2 - diethoxyfaexadecylamnjooio)- 20 

propane - 1 - phosphate; and 3 - (N;^T - dimediyl - N 4 - ^yceryldodecylam^ 

propionate. 

Preferred compounds of this dass from a commerdal standpoint are 3 - (N,N- 
dimetfayl « N - hexadecylammonio) - 2 - hydroxypropane - 1 - sulphonate; 3 • (N^- 

25 dimediyl - N - alkylammonio) - 2 - hydroxypropane - 1 - sulpJwoate, the slkyl group 25 
being derived from tallow fatty alcohol; 3 - (N,N - dimediyl - N - hexadecylammonia)- 
propone - 1 - sul|*onate; 3 - N,N - dimediyl - N • tettadecylammonao)propane - 1- 
sulphooate; 3 - (N^ - dimediyl - N - alkylammomo) - 2 - hydroxypropane - 1- 
sulphonate, the alkyl group being derived from the middle cut of coconut fatty alcohoi; 

30 3 - (N>N - dimethyldodecylammondo) - 2 - hydroxypropane - 1 - sdptenate; 4- 30 
(NJ^ . dimediyl - tetradecylammonio)butane - 1 - sulphonate; 4(N,N - dimethyl - N- 
hexadecylammonio) butane - 1 - sulj^sooate; 4 - (N,N - dimediyl - hexadecylamh 
monio)butyrate; 6 - (N,N - dimethyl - N - octadecylammomo)hexanDate; 3 - (N^- 
dimethyi - N - dcosylammooio) - 3 - mediylpiopane - 1 . sulphonate; and 6 - (N^- 

35 dimethyl - N - hexadecylaminooao)hexanoate. 35 
Means for preparing many of the surfactant compounds of thss dass are described 
in U.S. Patents 2,129,264, 2,774,786, 2,813,898, 2,828^32 and 3,529,521 and; 
German Patent 1,018,421. » * * 

2. Conqxnmds having the gieoeial formda: 

1^ . - 

wherein R« is an alkyl, cydoalkyl, aiyl, aralkyl or alkaryl group oootaindng from 10 to 
20 carbon atoms; M is a bivalent radical sdected from: aminDcaibooyl, caibooyl- 
aminoi, caibonyloxy, aminocajTbooylamino, the corresponding thio groupongs and sdOh- 
stituted amino derivatives; R, aixi R^ are alkylene groups cootumng from 1 to 12 

45 carbon atoms; R^ is alkyl or hydroxyalkyl containing from 1 to 10 caiboa atoms; R, 45 
is sdected from Re groups R<— M— R,-, and — RgCOOMe \itocin R4, R^, Rg and 
Rg are as defined above and Me is a monovalent salt-'forming catLon. Compounds of liuis 
type indude N,N - bis(oleylamidopropyl) ~ N - methyl * N - carboxymethylanmwndnm 
betaine; N,N - bis(steaiamidpropyl) - N - methyl - N - carboxymediylainmooium 

50 betame; N - (stearamidopropyl) - N - dimethyl - N - caibooqinediylamnwaium 50 
betaine; N,N - bis(oleylamidopropyl) - N - (2 - hydroxyediyi) - N - caiboxymediyl- 
amnKmiiun betaine; and N - N - bis - (stearamidopropyl) • N - (2 - hydroogredxyl)- 
N - carbcoymediylanunonium betaine. Zwitterionic sucfaciBms of this tjrp6 aie pr&> 
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pared in anrord^ce whh methods described in U.S. Patmt 3^65,719 and Getwan 
Auslegerschrift (Published Specification) 1,018,421. 
3. Compounds having the genieral f cwmiila : 



^1 'Ma '^ta 



wherein R. is an al^l groups R,, is a hydrogen atom or an allni gtouD. die total 
inimberafcMboitatt>imittR,aiidR,.beii«fh)m8t(>16and ^ 



"Sf '^ta '^fs 
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represeaiis a quateitiaiy ainmonio group in which each group Ru, R12 and Ria is an 
aJkyl or hydrwyaJkyl group or the groups Rn, R12 and R„ are conjoined in a hetm>- 
.pydic nng aid tt B 1 or 2. Exan^lcs of suitable zwittearLonac surfactants of this type jo 
■indiKie the 7 and S hexadecylpyiidmo sdphobetaines, the 7 and S hcxadecyl y-picolino 
sidgh^^ the y and a tetradecyl pyridino sulphobetaines and die hexadecyl tri- ' 
nKiJ^lamnKHiio sulphobetaines. Preparation of such zwitteriooic surfoctamts is described: 
in pwlished South African patsent applicationi 69 /5788. 
15 4. Compounds halving &e geoerai f onnula 



15 



wtoein Ru IS an aJkaryhnediylene group attaining from 8 to 24 carbon atoms in the 
^ selecced from R^ groups and alkyl and hydraxyalkyi groups containiH 
^ ^ hydroxyalkyi oontaming from 1 to 7 
20 cadxm atonisi R^, is alkylene or hydroxyalkylene contaimng from 1 to 7 carbon aitoms 20 
and Zi IS selected from: sulphooaice, caiboxy and suIjAate. Examples of zwitterionic 
surfactants of this type indude 3 - (N - dodocylbenzyl - N,N - dimediylammoraoV 
paiopanc - 1 - sulphwiate; 4 - (N - dodecylbenzyl - N,N ^ dimediylamnionio)bu«aiaeH 
l-si^phonate; 3 - (N . hexadecylbenzyi - N,N - dimethylammoimo) ptopane - 1- 
CST^^^^LI^ ^ " ^^^^^^^^ - N,N - dimethylanmionia)propianate; 4 (N- 25 
taffldetylbenzyi - N,N - diniediylanimonio)butyrate; 3 - (N - tetradecylbenzyl r NJ^- 
dun£th3ton]cmo)propane - 1 - sdphate; 3 - (N - dodecylbenzyl - N,N - diipediyl- 
- -^ammomo) - 2 - hydroxypropane - 1 - sulphoiate; 3 - [N,N - diifdodecylbenzyn - N- 
mediytoomo popan^ " ^ " sulphonate; 4 - [N^ . di(hexadeqdheii2yl) - N- 
3D WfftbylammOTioJbutyrate; and 3 - ( [N^^ - di(tetradecylbcnzyl) - N ^^mtS^xLmo] 30 
Z^i3raro(xypropane-l-sulphQnajte. _ 

Zwitterioiuc surfactants of rfiis type as wdl as methods for thdr prepajatEon arte 
fc5f* ^^^^^ 2,697,116; 2,697,656 and 2,669,991 and Qma£an PatCeat 

35 5. Compounds having the general formula: 



'22 



» ^ " ^° ^VhtnyU q^doalkylphmji or alkeoylphenyl gnwp comaining from 
8 to 20 caifoon atoms, m the alkyl. cydoalkyl or alkenyl moietyfR,, and^~^ eadi 
aliphatic groups anttauung iram 1 to 5 caibon atoms; Rn and are each hydi^ 



8 



M00,898 



8 



atams^ hydroi^l groups or aliphatic groups cootaiiiing from 1 to 3 carbon atoms and 
Rs9 is an alkylene group CQntaining from 2 to 4 caifoon atoms. 

Examples of zwitterionic surfactants of this type indude 3-(N-dodecyIphenyl- 
N;^ - dimetliylammonio)propane - 1 - suljAonate^ 4 • (N - hexadecyljAenyl - N^- 

5 dim€thyl)buiane - 1 - sulphooate; 3 - (N - tetradecylj^enyl - NJNT - dimediyl- 5 

ammonio) - 33 - dimethylpropane - 1 - sulphooate and 3 - (N - dodeqdphenyl - N^- 
dimediyLunmosiio) - 3 - hydrooEypropane - I - sidphonate. Compounds of this type are 
described moxe fully in= Briti^ Patents 970,883 and 1,046,252. 

Of all the above-described types of zwitterionic surfactants, preferred compounds 

10 indude: SCN^N - dimethyl - N - alkylammonio) - propooe - 1 - sulphonate and 3- 10 
(N,N - dimethyl - N - alkylammonio) - 2 - hydroxypropane - 1 - ailj^wmate \djereitt 
in both compounds the alkyl group averages 14.8 carbon atoms in leagdi; 3(N,N' 
dimediyl - N - hesadecylammonio) - propane - 1 - sdiAonate; 3(N,N - diniethyl- 
N - hexadecylammcHiio) - 2 - hydroxjrpropane - 1 - sulj^onate; 3 - (N « dodecyl- 

15 benzyl - N,N - dimethylammoma) - propane - 1 - sulfdioaiate; (N - dodecylbenzyl- 15 
N3N - dimethylammomo)ac:etate; 3 - (N - dodecylbenzyl - N,N - dimethylammonao)- 
propionate; 6 - (N - dodecylbenzyl - NJ^ - diniedi3rtammDnio)hfixanoate; and (N^- 
dimethyl - N)hexadecyIammonio)acetate. 

Builder Sdts. 

20 The detergent compositions of the present invention contain, as an essential com- 20 

ponent, a pdyanionic detergent builder salt In the present compositions these water- 
soluble biuldo* salts serve to maintain the pH of the laundiy sdution in the range of 
from 7 to 12, preferably from 8 to 11. Furthermiore, these builder salts p^tw the 
fabdc cleaning performance of the overall compositions while at the same time serve 

25 to suspend particulate soil released from the surface of the fabrics and prevent its 25 
redeposition on the fabric surfaces. Surprisingly, although the deteigenqr buildex* salts 
serve to suspend day soils of the kaolinite and illite types and prevent their redQwa- 
tiou on fabrics^ they do not appear to interfere with the dqx>sitL0Di on fabric surfaces 
of the smectite-type day softeners used herein. Furthermore, these polyanionic buflder 

30 salts have been found to cause the smectite-type days present in the granular detergent 30 
formulations of the invention to be readily and honujgeneously di^ersed throug^uut 
the aqueous laundering meditnn with a mini'mum of agitatioo. The homogeneity of 
the_ day dispersion is necessary for the clay to function rfEecdvdy as a fs^iic softener, 
while die ready dispersability allows granular detergemt compositioos to be formuLated. 

35 Suitable detergent builder salts useful herein can be of the poly-vaient inorganic 35 

and pdy-valent organic types, or mixtures thereof. Non^-limiting examples of suitable 
water-sduble, inorganic detergent builder salts inchKle the alkali metal caibonajtes>, 
borates, phosphates, polyphosphates, tripolyphosphates, bicarbonates, and sulphates. 
Specific examples of sudh salts indude the sodium axid potasssum tetraborates^ per- 

40 borates, bicarbonates, caxbonates, tripolyphos[4utoeS| otrtboj^iosphatES and hexanfiSBr 40 
pho^)hates. 

Exam^es of suitable organic alkaline detiergency builder salts ane: (1) water- 
soluble amino polyacetates, for example, sodium and potassium elhylenediamine texran 
acetates, nitrilotriaoetates and N-(24iydroxyethyl)n!iitTilodiaceta£es; (2) water-solufale 

45 ' salts of phytic add, for exampl^ sodium and potassium phytates; (3) water-sohMe 45 
polyphosphonates, induding, sodium, potassium and lithium »lts of cdiane^l-hydroKy- 
1,1-dii^osphonic add; soditnn, pocassium and lithium salts of methyleiiediphosphociic 
add. . .. ^ ■ 

Additional organic builder salts useful herein indude the pdycarboxylate materiaib 

50 ^ described in U.S. Patent 2,264,103, induding the water-sduble alkali metal salts of 50 
meUitic add. The water-soluble salts of polycarboxylate polymers and copolymers such 
as are described in U.S. Patent 3,308,067, are also suitable for use herein. It is to be 
understood that while die alkali metal salts of the foregoing inorganic and organic poly- 
valent anionic builder salts are preferred for use heidn from an economic standpoint, 

55 the ammonium, aUomolammordum, for example triethanolammoniiim ad dietfaanol- 55 
ammom'um, water-sduUe salts of ai^ of the for^oiss builder amons are usefd 
herein. 

Mixtures of oi^anic and/or inorganic builders can be used herdtk. One sudi 
mixture of builders is disdosed in Canadian Patent 755,038, for example a ternary 
60 mixture of sodium tripolyj^osphate, trisodium nitrilotriacetate and trisoditun etfaane-1- 60 
hydro!xy-l,l-diphosphonate. 

While any of the foregoing alkaline poly-anionic builder materials are tseful 
hexdii^ sodium tripdj^hosphate, sodium natrilocriaoetate^ sodium meUitaite, sodhm 
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dtrate and sodium carbonate are preferred herein for this builder use. Sodiiim tri- 
polyphosphate is especially preferred herein as a builder badi because of its detergency 
builder activity and its ability to disperse homogeneously and quickly the smectite 
clays throughout the aqueoiis laamdry media without interfering with day dqxjsitiooi 
5 on the fabric surface. Sodium tripolyphosphate is also especially ^ective for suspending 5 

iUite and kaolinite day soils and retarding their redepositioo oni the fabric surface. 

The detergent builders are used at concentntians of from 10% to 60%> preferaWy 
from 20% to 50% by weight of the detergent compositio(ns of iMs mventionL 

Clay Compounds, 

10 The third essential component erf the present composirions consists of particular . 10 

smectite day materials to provide fabric softening ooncuntntly with fabric cleansing. 
These smectite days are present in the detergent compositians in amounts from 1%, to 
50%, preferably from 5% to 15% by weight of the tofcal compositions. 

The day minerals used tx> provide the softening properties of the instant composi- 

15 tions can be described as expandable, three-layer clays i.e., alumino-silicatES and 15 
magnesium silicates, having an ion exchange capadty of at least 50 meq/100 g. of 
day. The teiro "expandable" as used to describe days relates to die ^ilhy of the 
layered clay structure to be swodlen or expanded, on contact wiA water. The three- 
layer expandable days used herein are those materials dassiiied geioilogically as 

20 smectitea 20 
There are two distinct dasses of smectite-type-days: in the first, aluminium osidie 
is present in the silicate crystal Lattice; in the second class of smectites, nsagnesium 
oxide is present in die silicate crystal lattice. The general formulae of these smectites 
are A2(Si20;,)2(OH)2 and Mgs(Si20s)2(OH)2, for me altmiimum and magnesium adde 

25 type day, regsectivdy. It is to be recognized that the range of the water or hydrationi 25 
in the above formulas can vary widx the pEocessxag to which the day has been 
subjected. This is immaterial to the use of the smectite days m the p x e sjc m iniveDftioai 
in that the expandable characteristics of tiie bydrated days are dictaited by the alicaice 
lattice structure. Furthexmore, atom substitution by iron and magnesium can otxm 

30 within the crystal lattice of the smectites, while metal cadons stKih as Na>+, Cai+ +, 30 
as well as H+, can be co-ptesent in the water of hydration to provide dectricai neutral- 
ity. Except as mentioned below, sudi cation substitutions are immaiseriai to the use 
of the days herdn since the desirable physical properties of the days are not sid>» 
stantiiany sdtered therd>y. 

35 The tiHee-kyer, expandaUe alumint>-silicate5 useful heresn are fuithcr chamctEs^ 35 

ized by ar dloctahedral oyscal lattice, while the expaadiable three-layer magnesimik 
silicates have a trioctahednd crystal lattice. 

As noted hereinabove;, the days employed in the compositions of this inventiloo 
CQntBiin catiooic oounterions such as protons, sodium ions^ potassiimsi iom^ mJfn'i TiT^ {qos 

40 and magneaum ions. It is customary to distinguish between days on the basis of ooe 40 

- cation predominantly or exdusivdy absorbed. For example, a sodium day is one in 

- whid) the absorbed cation is predominandy sodium Such afasoobed cations can 
become invdved in exchange leactioos with cadons present in aqueous solutiionB. A 
typical exchange reacdon invoivipg a smectisehtype day is eaqnessed by f oHlioiff^ 

45 equation: 45 

smectite day (Na)+NH40H^±smectite day (NH^y-hNaOH 

Since the foregoing eqidlibrrum reaction^ one equLvateot wd^ of amnKxtimn im 
replaoes an eqtdvalaait wei^ of sodhmt, it is customary to measure esxliBinge capacity 
(sometimes termed "base exchange capadty") in terms of nuQliequivaleDts per 100 g: 

50 of day (meq./lOQg.). The cation exchange capadQr of days can be measninpct In 50 
several waysi induding by dectrodialysis, by exdiange with ammoadian ioa f oUowed 
by titrstidn or by a mediyieDe bhm pnxsedureii all as fuUy set fordi m Grhnshaw, 
"The Ghcmistiy and Physics of daysi", pp. 264 — ^265, Interscience (1971). The 
cation exchange capadty of a clay mmeral relates to sud> factors as the expoodiaihfiD 

55 properties of tiie day, the'diarge of the day, whidu, in turn, is detennined at least iln 55 
part by the lattice structure The ion exchange capacity of days varies widdy in the 
range from about 2 meq/100 g. for kaolinites to ^xxit 150 meq/100 g., and greaiter, 
for certain days of the nMotmoriUiomte variety. IUite days have an> k» pg«^ngp? 
capacity sonie^ere in the lower portion of the rangei Le., ab^ 

average fllite clay. . . 60 

It has been determmed that niite and kaodinite days, with theiir rdatilvdy low ioo 
exchange capadties, are not useful in the instant compositions. Indeed, such illita and 
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kaolinite days consGtute a major component of day soils and, as noted above^ are 
removed from fabnc surfaces by means of the instant campositions. However, smectites, 
such as nontromte, having an ion exdiange capacity of approximatdy 50 meq/lOO g, 
saponite, which has an ion exchange capadty of around 70 meq/lOO g., and montmoril- 
lomte^ which has an ion exchange capacity greater than 70 meq/lOO g., have 5 
been found to be useful in the oomposidons of the invention in that they aie d^osited 
, fabrics to provide the desired softening benefits. Accordingly, day minerals 
useful herem can be diaracterized as expandable, three-layer smectite-type days 
havmg an ion exdiange capacity of at least about 50 meq/lOOg. 

Whik not intending to be limited by theory, it appears that the advantageous 10 
softming (and potentially dye scavenging), benefits of the instant compositions are 
asoibable to die physical characteristics and ion exchange properties of die days used 
therem. That is to say, experiments have shown diat non-expandable days sodi as 
the kaolinites and the illitesi, which are both dasses of days having Ion exdiange 
capacities bdow 50 meq/lOO g., do not provide die beneficial adjects of the days 15 
maployed m the present compositions. Furthermore the unique physical and decttt>- 
chenucal propeities of die smectite days appaimdy cause dieir interaction widi, and 
diversion by, die poly-anionic builder salts used in die piesciit compositions. Thusi, 
It has now been found diat^ rather dian agglomerating to fonn viscous gds whea 
rantacted by water, die smectite days used herein can be added to aqueous laundry 20 
baths m ^ular compositions containing poly-amonic detergency builders of die type 
disclosed herem to yidd homogeneous, stable day suspensions. The problems of m& 
ai^ agglomration usually encountered when smectite days are added to aqueous 
media in solid fomi are alleviated by die presence of die builder. ApparenSr, die 
n^ve dectocal dia^es on die builder anions serve to repulse die day partvdes. 25 
tiier*y provida^ die desired homogeneous day dispersion and pieventing agglomm- 
turn. Whatever ±e r^son for die advantageous co-action of die detergency b^er and 
smecnte days used hoem, die combination of die poly-anionic d^eigency bmldere 
with die expandable, diree>.laycr, dioctahedral alumino-salicates and expidable, dute- 
Jaycr moaahedral ma^ium silicates provides a means whereby sikIi smectite days 30 
can be added to a surfactant-containing media in solid form to provide die hami- 
gcsecH^ day dispersion required for effective fabric sofcea&jg. 

The smertite days used in die compositioiK herein axe aU commerdally available. 
35 I'J^^^n^ *^ montmorillonite, voldionskoite, nontromt^ hectorite, 

33 sapomte and saucomte. The days herein are available under variais tjadSames, f^ 35 

^ G«>^ia Kaolin Ca, EIizabed>, 
Jcisqri Volc^y BC and Volday Na 325, from AmericSi (Moid Ca, S^KS 
Blade Hifls Bentomte BH450, from International Minerals and Chemi^: and VeeeiB^ 
40 "SlZ^ ?• Vanderi>ilt It is to be recognized diat ^di snS 

type miMids obtamed under die fo^ 40 

various discrete mmeral entrties. Sudi muctures of die smectite mineRds a«s surtafalB 
icxr use iiei^aiiL 
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30 



WWs any ^the smectite-type days having a cation exchange capadty of at least 
45 SI^ 50 meq/100 g. are useful herein, certain days are prefened. For etampk. Gd- 

25^ ®?'5^.««^«iy white form of smectite day and is ^ 45 
fomidatmg white granular detergent cwnparitions. VoJday BC, wbid» iTa smeS 
U^^IJT^ oontammg at 1^ 3% «rf iron (expressed as Fe,0,) in du: crystal 
iMDo^ and whidi has a very hi^ ion exd)ange capacity, is one of the most effideat 
SO fjl^'^^l^J^^^'^J^lf^^^drycomparitioosandis 

t P^^P^°^^- On die other hand, certain smaSte clays marketed3X 
name Tjentonite- are suflSciendy contaminated by odier silicate minerals tiiat dieir 

tne compwiQons of this mvention. 
55 ^^^^*!^^y™^f<"«^henmcanbesel^ 

^- ^ ''■^y difiraction pattetn This dia^ctEifetic potCem, 
m combination with exchange capacity measurements performed in the ro^ 
atove provides a basis for sdecting particular smectite^ype minends te^bSe 
granular detergent compositioosdisdosed herein. w ww m me 

~ . Optional Components. 

,V^°?"B«a*9PP«®'^"K<lisdo8ed herein can coo^ 60 

^h^J13?'.^''"'P**^'^°?'' For emnple, various soil-suspending ageMsS«SS 
inhibitors, dyer, fillers sudi m so^™ sulphate aiS^ 
^^;^t^^^J^^ suds depressants, gctmidde% anti-tiimsfamg ae^ 
pH adnistmg agents sudi as sodium silicate, enzymes, and the likei welTtoo^ 
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art for use in detergent compositians, can also be employed heiem. Bound water can 
also be preseat in said detergent compositions. 

The clay-containing detergent compositions of this invention are in gramiar foim 
The compoations can be prepared by simply admixing the appropriate ingredients xa 
dry form. The composhions are then added to water to provide a lamidering Uquot 
containmg the instant compositions to the extent of from 0.02% to 2% by w^te: 
Soiled fabrics are added to die laimdering liquor and deansed in the usual manner The 
Receive amount of die detergent compositions to be used wiU depend to an extant on 
toe weight of clothes being laundered and their degree of sofling. Aqueous launderinie 
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35 



baths conmimg said composmans provide adequate cleaning and softening beneS 10 
wiflj soiled fabncs, e^)eciall.y conon and corttora/polyesier blenda The suspended dav 
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material found in die laundering liquor also serves to absorb fugitive dye in sohitrai 
tiiereby reducing or inhibiting dye transfer. j 

The granukr bmlt detergent compositions and die fabric laundering and soften^ 
mg process of die present in/venrion are illustrated by die following examples. Descsed 
cotton terry washclodis were washed in aqueous solutions having dissolved ^badktt 
vanous day-containing built granular detergent compositions of diis invendom Soft- 
ness^ the terry swatches so washed was compared witii the softness of teny swatxiios 
washed in an equivalent concentration of die same buflt granular detBreoit without the 
clay, as wdl as with the sofmess of teny swatches washed in dtis same no-day deter- 20 
gait solunoa followed by rinsing in water containing a commereiaJly available fabric 
softener. Downy. Compositiofli and soJution ooncentratians aie described in Tafole I 
below. ^ 

The teny swatches were washed for 10 minutes in ai minature agitator oonttaomnie 
25 two g3lbns of washing liquor at 120<' F. and 7 gr/gal. artificial hardness. The sw^dte 25 
compnsed 4 by weight of the washing liquor. After washing, die swatches were spun 
diy and nnsed widi two gallons of water at 120* F. and 7 giains/gafion aztificQl 
hardness. Swatdies were dien dried m a conventional electric diyer. 

AftCT several treatment cydes, die test and control swatches were graded laccadLy 
for softness by a parrel of diree to five judges making paired oomparisoos of aU 30 
swatches. Graders assigned an int^ grade of from 0 to 4 on a linear scale to die 
softer treatment^ ^,P^' assigning the higher grades to conesponding larar 
diffarences m strftness. The data- obtained were analyzed statisticaay to obt& m^ 
softness grades (pand score units) for eadi ireatmntt and a statistical estimate of 
diefcast significant iJiffoiencc (LSD) at the 95% confidence levd. Results of die 35 
softenmg xssxs appear m Table I. 
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TABLE I 





Composition No. 


ComponcQt— Wt. % 


1 


2 


3 


4 


5 


5 


Anionic Sorfactanti' 16.8 


16.8 


16.8 


15.3 


8.4 


16.8 


Sodium tripoly- 
phosphate 


32.9 


32.9 


32.9 


45.0 


24.7 


49.5 


Sodium Silicate 


5.9 


5.9 


C ft 

5.9 


5.37 


2.9 


5.9 


Sodium Sulphate 


19.6 


29.6 


29.6 


12.8 


7.0 


14.1 


Miscellaneous 
minors 


<%^4.1 


w4.1 


^4.1 


w2.8 


^1.6 




Gelwhite GP** 


10.0 












Volclay BC*** 








9.1 


50.0 




Moisture 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 


Solution Concen- 
tration (wt %) 
of Composition 


0.104 


0.104 


0.104 


0.11 


0.20 


0.104 


Solution pH 


9.2 


9.2 


9.2 


93 


9.3 


9.2 


Rinse 


Water 


Water 


Downy 
(0.07% wt.) 


Water 


Water 


Water 


Number of Cycles 


4 


4 


4 


2 


2 


2 


Mean Softness 
Grade 

(Panel Score 
Units) 


0.8 


-2.1 


0.2 


-0.5 


1.7 


-2.6 


Least Significant 
Difference (LSD) 


0.9 




rz 


1.0 





- — .-...V w »v^«w<u v»&wTT aiA.jri Dui^uaLc aiiu suuium linear 

alkyl benzene sulphonate wherein the alkyl chain of the sulphonate averages 11,8 
carbon atoms in length. 
** A commercially-available sodium montmorillonite clay having an ion-exchaxtge 
capacity of about 100 meq./lOO g. 
*** A commerciaily-ava liable sodium montmorillonite clay having an ion-exchange 
capacity of about 85-100 meq./lOO g. 
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It can be seen from Table I that Conqxxsitioos 1, 4 and 5 of the present imetidm 

^wride saftzoing boiefits superior to bmlt- detergent fonnuiatioos cootairuQg no day 
fioftenmg agcDis and softening benefits comparable to tiiose obtained mdi a com- 
mercial fabric softening r£nse additive. 

CompositioiB 1, 4 and 5 of tfac present invmtfon also piwide excdicnt deasmz 
and detergency when enjoyed in washing solutrois at the specified coocentmtions. 

Substaiidally similar detergency and softening results weit obtained when tha 
amoottc surfaccant mixture in Compoatioo 1, 4 or 5 (Table I) was replaced widx an 
equivalent amorat of 2-acctOKy-tndecaiie-l-siilphonic acid; sodium mediyl-c-su!phoi- 
palmkate; sodium ^-methaxyodadecyisulphonate; sodium cocoout aJkyi edi^eae glycol 
cdjcr sulphonate or die sodimn salt of die sulphuric add ester of die reacdon pcodiacc 
of one moie of tallow fatty alcohol and diiee mdes of edxykac ooride. 

Substantially similar detergmy and softei^ were obtained when the amoasc 
wifectant mixture m Composition 1, 4 or 5 (TaWe I) was replaced by an equivaacnt 
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15 



20 
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amom of 3(N,N-dime%l-N-a]kylaimnomo)-propane-l-sul^^ or 3(NJsr-di;. 
meaiyI.N-alkyIammoma)-2-hydro3£3T>ropane-l-suIphoM^ wherein in both compounds 
the alkyl group averages 14.8 carbon atoms in length; 3(N^-dimediyl-N-hexadecyl- 
ammonjo; - propane - 1 - sulphonate; 3(N,N - dimethyl - N - hexadeOTlammoado.)- 
2 - hvdroxypropane - 1 - sulphonate; 3 - .(N - dodecylbenzyl - N,N - dimediyl- 5 
ammonio) - propane - 1 - sulphonate; (N - dodeqrlbenzyl - N,N - dimetfiylammooioV 
acetate; 3 - (N . dodecylbenzyl - N^^ - dimethylammanio)pn>pionate; 6 - (N- 
dodecylbenzyl - N,N - dimediylammonio)hexanoate; (NJsT - dimetiiyl - N - hatai- 
decylanBnonio)-acetate, or sodium 3 - (dodecylamino)propane - 1 - sulphonate. 

Substantially simUar detergency and softening were obtained when die sodium 10 
tnpolyphosphate builder m Composition 1, 4 or 5 (Table I) was replaced by an 
equivalent amount of sodium nitraotriacetate, sodium mellitate, sodium citrate or 
sodium carbonate. 

Substantially amilar detergency and softening were obtained when die day 
softemng agent m Compositions 1, 4 or 5 (Table I) was replaced by an equivalent 15 
amomt of voldionskoite, nontronite, heaorite or sauconite, all sudi days having an 
lon-exchange capacity greater dian 50 meq./lOO g «^ >^ nays navmg aa 

deterSnf r^^v ^J=«?P««e'l ^bric softening benefits whidi die built la«ndiy 
dttergent compositions of dus invention provide, dxere a« odier advantages wl^^ 
mvention makes possible. For instance, dye-tiansfer inhibition, ^^ll^is a 20 
sigmficmadvanmge not commonly shared by ordiaaiyfate^^ 
rhP f^''^^' ^ particular dass of days described heieiBlSfre dSS^o 
die fabncs, provide a soil-rdease benefit The days are adsoriKdbv Ae fE^ 

25 « tto dunng subsequent washings, stains and soils are more ^y^S^^S 
fabncs m comparison widi a fabric whidi has not previously be«m«Wd ta7t^,2? 
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WHAT WB CLAIM IS;— 

1. A gtanukr, bialt laundry detergent composition comprising: 
ftwa 2% ID 30% by weight of a ncu^soap syntiietic detereeot omiDound «ieciBd 

SeJ "StsT^,^' «« « ™»« oiSanic a«i/or inorganic dete^ ^ 



45 



50 



55 



(b) 



25 



30 



SS/lcTg.. ^ day havmg an ion exdiange capadQr of at last 50 
rSnSSSofffia w?^?" °* 7 to 12 when dissolved ii. wa«r at 

«miomc^S"^rcS»stTp~ (a) one or n««e 50 

iliSSS^ T'^- enmp, soium tallow alkyl sulplSri-^^™ T 
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6. A composition acxxrding to any one of daims 1 — ^5^ wherein tbe anionic deter- 
gent comprises a misture of sodiinn tallow aJkyl sulphate and sodium Ii'ik^h* alkyl 
benzene sulphonate havii^ an avetage of 11.8 carbon atoms in the alkyl group in weight 
ratio 1.22:1. 

5 7. A confiposition accotrding to any one of daims 1—6, whidi cootains from 5 

20 to 50% by weight of one or more arganic and/or inorganic detergent builder salts.. 
8. A compositioo according to any one of claims 1 — 7, wherein component (b) is 

sdected from: alkalf metal carbonates, bicarbonates, borates, |*osphates, polyphoqihates^ 

sulphates; water soluble aminopdyacecates, |Aytates and poly phosphooatss. 
10 9. A composition according to any one of daims 1 — 7 wberdn coanponent (b) is 10 

selected from sodium tripolyphospbate;, sodium mtribtkacetate^ sodium w^ii'i^j^ 

sodium dtcate and sodium caibonate. 

10. A composition according to any one of danns 1—9^ whadi rniaaflnR from 5 

to 15% by wei^t of the smectite-type day. 
15 11. A compositioa according to any one of dahns 1^10 wheseiQ the smectifie-type X5 

day is sdected from montmorilloaites, voidionskoites, naotrooites^ hectodtes, sapooLtes 

and sauoooites. 

12. A compositioo aoooiding to daim 1 substandaiQy as described ui the P-iraanplftg 
herein. 

20 13. A process for the smiuitaaeous laundering and softem*Qg of fabziics^ Gompcisiag 20 
comacting said fabrics widi an aqueous medium oootainiDg ftoon 0.02% 1^ weigjiit to 
2% by wdght of a compositkn inaocordance widi daims 1—12. 

For the Ap^cants, 
CARPMAELS & RANSFORD, 
Qi&rteiGd Fatenc Agents, 
43, BlDOttn*ury Square, London, WCIA 2RA. 



Printed for Her Majesty's StaHonery Office by the Courier Press, Leamington Spa. 1076. 
Published by the Patent OfClce, 25 Southampton Buildings* London, WC2A 1A7, from 
which copies may be obtained. 



